Differential apoptotic pathways in human keratinocyte HaCaT cells exposed to UVB and UVC.
The induction of apoptosis in keratinocytes by ultraviolet (UV)-irradiation is considered to be a protective function against skin cancer. UV-induced DNA damage is a crucial event in UVB- and UVC-mediated apoptosis. However, the differences between the UVB- and UVC-induced apoptotic pathways remain unclear. Here we examine the differential mechanisms by which UVB and UVC irradiations induce keratinocyte apoptosis using human keratinocyte HaCaT cells. Differences in the production of (6-4)photoproducts ((6-4)PPs) and cyclobutane pyrimidine dimers (CPDs) were measured following irradiation with UVB and UVC at doses causing the same extent of apoptotic cell death. In addition, main apoptotic features, such as caspase activation and its regulation, were compared between UVB- and UVC-induced apoptosis. Exposures of 500 J/m(2) UVB and 100 J/m(2) UVC resulted in apoptosis to almost the same extent. At these apoptotic doses, the amounts of both (6-4)PPs and CPDs were significantly larger in the case of UVC irradiation than UVB irradiation; in parallel, the release of cytochrome c and Smac/DIABLO and the activation of caspases-9 following UVC irradiation were greater than after UVB irradiation. Importantly, caspase-8 activation occurred only in UVB-irradiated cells. Furthermore, the activation of caspase-8 was not inhibited by caspases-9 and -3 specific tetrapeptide inhibitors, indicating that the caspase-8 cleavage is not due to feedback from activation of caspases-9 and -3. Thus, these results clearly suggest that the reason apoptosis is induced to the same extent by UVB irradiation as by UVC irradiation, despite the lower production of photoproducts in DNA by UVB irradiation, is attributable to the additional activation of the caspase-8 pathway. Thus, UVB irradiation induces apoptosis through both mitochondrial (intrinsic) and caspase-8 activation (extrinsic) pathways, while UVC induces apoptosis only via the intrinsic pathway.